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8 channel-spans of 300 ft. clear, and low bridges 2 


holds good under the same practical conditions as 
channel-spans of 200 ft. clear. 


those assumed in its development, and that it can 
never be safely used except by one whothoroughly 





committee of the Merchants’ Exchange of appreciates the premises upon which it is based 
= to whom was referred the subject of CORRESPONDENCE. and the method fy which it is obtained 
Pr ges across the Ohio River, has returned a re- RADIUS OF GYRATION But, Mr. Editor, I think you will agree with me 
to the Board of Directors. The committee . that there are “‘ wiseacres,” both young and old, to 
end with C. Shaler Smith, C. E., and together New Haven, March 18, 1882, | be found in all professions, not excepting that of 
pill was adopted covering all essential points. | Eprror ENGINEERING News : ee) and these ‘‘wiseacres” are both 
The committee urged the immediate adoption of| Iam sorry that anything I have written should | “theoretical” and “practical.” The intelligent 
the bill as the sentiment of the Merchants’ Ex- | have been inte as reflecting upon any class | engineer distrusts and dislikes both. You will 


of men, ially upon a class so worthy of admir- 
ation and respect, for character and achievements, 
as the “‘ practical” engineers of America—a class to 
which, if 1am not mistaken, Mr. Editor, you are 
yourself a worthy ornament. I meant no offense, 


also, I think, agree that there is, however much 
we may deplore it, a certain class, to whom the 
use of ‘‘2” and “‘y” is only mysterious jugglery, 
to be distrusted; who regard as ‘ wiseacres,” in 
the bad sense of the term, all who use mysterious 


tance of immediate action. either to them or to you. I may perhaps be par- | symbols which they do not understand. I may do 

<a St. Louis Globe-Democrat we take the | doned for thinking that one who could give such | you an injustice, but it seems to me that the close 

fi of the bill: shrewd hits would perhaps take in oak part as | of your article in last week’s issue is an appeal to 
shrewd a ‘“‘counter,” even though it might excite 


the prejudices of just this class. If these men 
were to see a page of Greek they would ad- 
mit it might have meaning for those who 
can read, but when they see a page of 
mathematical symbols they suspect—what? They 
could hardly tell ; but why if there is anything 
there, can it not be put in simple words.” Of 
course it is useless to tell them that the results are 
put into “simple words,” and that they themselves 
use them, often without knowing their indebted- 
ness. To tell them that to write out the whole in 
‘* simple words” would involve the best mind in 
confusion, is to tell them what they cannot under- 
stan any more than they could read the Greek 
e. So they subside into settled distrust and 
I think I am as little capable of underestimating | jealousy, really thinking there is a favored class of 
the ‘‘ practical” engineer, using the word in its best | men who try to air their acquisitions by buryin 
sense, as you are of underestimating the ‘‘theor- — facts under heaps of “ methemmelicn 
ist,” using this word also in its best sense. I cer-| rubbish ;” charlatans in fact. A veritable battle 
tainly am incapable of thinking or speaking slight- | of ‘‘ town and gown.” 
ingly of any honest and tolerant class of men. But| It is but natural there should be many such men 
a spirit of intolerance in any class is reprehensible | in a pursuit which has only of late years been able 
wherever found, and it was only to such that my | to class itself as a ‘learned profession.” There will 
water way, will not be per- | remarks were directed. be naturally less of them in the future. Still, it 
in the channel ways of the high spans or of | Few need be told to-day, that the mathematics | seemed to me that your remarks upon the subject 
i are only an aid to the reasoning faculties, enabling | of ‘‘ radius of gyration” were not calculated to re- 
one to follow out to perfectly logical conse- {duce the number of this class, and however good 
quences a train of reasoning which would other- | your remarks may have been in themselves, they 
wise elude the grasp of the best trained mind. That | were not suggested properly by the text. That you 
they are an instrument only—a means to an end | should make such use of it seems to me to call for 
traffic, the Secretary of War may, upon the recom- idi i a notice. : 
mendation of a Board of Engineers, order the con- | ever control the mechanism. ‘‘ Theory” is thus} AsI understand the question, in view of your 
struction of sheer booms as will obviate the | only the best reasoning of which we are capable, | last reply, your position is this: 
by the use of all those aids which advance in| The edition of Rankine you consulted (1864) does 
mathematical knowledge has given us, and it | not mention radius of gyration in connection with 
should always be just as true as its data—neither | columns. But it does appear in later editions and 
more nor less. ‘“‘ ice,” when worthy of the | works by that author. you give us to under- 
name, should always be based upon much reason, |stand is mainly in order to furnish mathematical 
whether with or without these mathematical aids, | recreation to the Glasgow students! Is this fair to 
and really differs in fact, as we find it, only in | Rankine or to the question? And what is its ef- 
that it does not y make such use as it | fect on the class I have alluded to? 
i i i I find nothing more in your reply which touches 
the question at issue at all—omitting various 
“digs” at ‘‘ Young America” and (I suppose) your 


the circulation. I scarcely think, even now, that I 
was mistaken. 

Perhaps the chief difficulty, at least in this 
of our discussion, lies in the mutual understandi g 
of the term we use. I speak of the ‘practical’ 
man, and you speak of the ‘‘ would-be scientist” in 
equal terms of reprobation, and, perhaps, we may 
both be right. ords sometimes get twisted from 
their original meaning, as your definitions of ‘‘ wise- 
, |} acre” show. That, as you say, has a pri mean- 

ing which has all but disappeared, while the later 
and offensive signification remains. So with ‘‘ prac- 
tical” man. It is susceptible in a 
just now, of two widely different interp: ions. 
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me That im case the approaches to draw-span en 


channel-shafts, or raft in bri 
SS acteet toy this et axe foun to be dangerous or 
difficult of access by any important class of river 


q inctio: 
at all, we may say that in general it is not always 


Mississippi River, between the mouth of the Illi- | as true as its data. humble servant, which I trust will be taken b 
nois River and a t miles above the Eads} This, in most cases, cannot be helped, because ee eee ee only call forth wrat 
pg Sagem River at St. Louis, Mo., | the problems the practical engineer is called upon | from those who find the remarks to ‘‘ fit”—except 
be located as prescribed in the act, except|to solve cannot always be subjected to strict | toward the close. Here you make the very positive 
that they shall have at least one draw or pivot- meenelied ere assertion that the use of r* isn’t a bit better 
span opening of not less than 400 ft. clear channel Se the eee the data assumed lies then the | praticaily than that of d*. 
y, which shall be located over that channel of of bot i Now perhaps you know quite as well as I do 


Fs 
! 
! 
z 


that assertion is not proof. I think the use of r* is 


to boats with tows at all of water: and in| up u false data is onl theory, and theory, ey ee I showed also how 
case this lesstianel the oak’ daam ar false facts, to bad d* comes to be used, and Se 
8 ee ee aoe Se cs a ten pret distin- |it and when not to use it. I did not give the 
there shall be an draw or n pro- from tt theoretical,” at all, not by Se but am ready to furnish 
vided elsewhere for the passage boats, in analysis, but by the superior accu- | it, of course, if desired. Ishowed that you were 
which said draw or pivot-span shall have at least | racy of his drawn, as they are, from personal | really taking a special case and applying it gener- 
one opening of not less than 200 ft. clear channel and by his superior comprehension of ~~. 3 ‘ 
way. ne nen naan NORE Tee Stee cal oe oe Such ou reply in substance: ‘‘ Rankine isn’t a ‘wise- 
lines at the medium stage of water shall be 300 ft, | a man, it is true, is often found to be deficient in | acre,’ his old '64 edition doesn’t mention r* at all, 
or more in length; and. that the clear head-room | his meth hence the popular distinction. | and I don’t believe r* is any good, anyhow.” 
under such spans shall not be less than 10 ft. at} The ‘‘ theoretical” , on the other hand,| Now, Mr. Editor, this isn’t. sound, and any 
water.” al of in his|amount of disquisition upon related and non- 
other provisions of the act pe high ods, is too often handicapped by the | related topics, including calculus, fluxions, qua- 
pomp yyy se two channel-spans of not less than | lack of that personal ce or a|ternions and quotations from Huxley can’t make 
500 ft. clear channel on the above the prehension of the data essential to a | it so. 
ais tatige sud to the mouth of Ohio. Be-| given problem. ee experience of | You say d* will give as “reliable results as any 
low the Ohio three channel-spans of 500 ft. each | others. constructive f mg om other method.” Now, if I may venture again to 
are and, “in addition to the channel- | engi is often more valuable than most | differ from you without making any pretensions 
spans there shall also be a draw or Sinborate in ions. to ‘‘ vast knowledge,” I would say that this is not 
es at least one of 200 ft.| Now, perhaps in reality we cannot draw such a/|so. At least my calculations do not justify the 
clear Sao leeaied over coos Ligh-waner and clear dividing line as this. The two | remark, and I am willing to com them with 
channel, easily accessible by boats at all stages of | classes are not so but merge into each | yours, and more than willing to be corrected. It 
water over 20 ft. above low water.” Many ‘‘ theorists” have large practical ex-| is, of course, a question of mere calculation and 
In the Hlinois River; above Peoria, the channel | perience, cod many | ee have | comparison, and I find that the substitution 
way is placed at 800 ft., and that whenever it is facility. work of |d for r in Gordon’s formula does make consider- 
possible all bridges shall be located over straight | our technical and scientific institutions tends every able practical difference. Moreover, our best 
Teaches, and not less than 3,000 ft. from the up-| year to render such distinctions less and less practical engineers do not seem to with you 
stream end of the reach. and valid. It will be a happy day for all | on this point. pn oe siemens of the N. Y., 
intending to locate bridges are re-| of us when such distinctions exist at all. Pena. & O., the mati Southern, the Louis- 
to give two weeks’ notice in papers circu-| But every “theorist” worthy of the name has ville & , and in the pocket-book of Car- 
vely in the contiguous country. Par-|learned at least one lesson, and learned it | negie Bros., we find r* specified, and I suppose we 
ties owning will also have to maintain, | thoroughly too, viz.: that first assumptions | may infer is for something. I pick up the 
besides the usual a. bulletin y |data must be scrutinized very closely, before eee to as they come to hand on my 
Feetors Coens the depth of ‘water in the in | sets the mathematical machine at work ; and that table. I 1 could with little trouble, iff 
not less than 2 ft. High bridges over | he can never afford to forget that e result it had time, give you a full column of such refer- 
the Missouri below the are required to | grinds out is, after all, based upon am. If he | ences. 
have 3 ven over the Fee ewe, be ctanet capes ju —_ | Does ot Bile, teow enything,? Or ns ye os 
two of think also, that practical wrong ou ind, 
Slear) bridges Misaladippl above ak had good rehecn to vementber © formate only ' owe? you tealiy talne tees ai these men, in: 
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cluding as iw do the best bridge engineers of this 
or any country, are all united in the absurd use of 
an unnecessary and ‘“‘complex” quantity which 
has no real practical utility whatever, soe oe to 
‘*show how smart oy ae, ” and that it has 

reserved for you to show by a casual glance oon an 
antiquated edition of Ra e that they are all 
wrong and that Rankine himself, like some editors, 
having once written a t down ‘ * just so,” 
couldn’t ibly change it? If so, will you please 
give us the method by which you arrive at your 
conclusion, that we may all be convinced ? 

If not, might I not, had I not forsworn all jocu- 
larity, refer to your own definition of a “‘ wise- 
acre,” and ask you, in your own interest, to revise 
it? For, surely, what constitutes ‘undue preten- 
sion to wisdom,” if not the authoritative announce- 
ment of conclusions which one cannot sustain? 
Might I not also ask whether the ‘‘ complacency” 
of which you speak is entirely confined to young 
America ? 

Finally, Mr. Editor, I make no pretensions to 
‘‘vast knowledge” on this or any other subj 
nor have I ever made such pretensions. I 
simply done as you yourself did in the first i 
stance, viz., consulted the same authority as your- 
self (though, as it appears, in a later edition) and 
have substantiated kine’s conclusions by those 
of others, as well as by mathematical analysis, so 
far as it goes in this question. If the result does 
not with your «ntirely unsustained opinion, 
I cannot help it. I must leave it for your readers 
to decide; and while I regret that my remarks 
have seemed offensive, I cannot feel that they 
were entirely uncalled for. 

I have, in common with yourself, as much 
amused unconcern, and, I hope, at least as much 
charity for the ‘‘ complacent” enthusiasm and the 
‘‘ refreshin conceit of ‘‘ Young America” as 
yourself, For, after all, these are the natural 
failings of youth, and time will bring its remedy. 
But for that intolerance, born of ignorance, which 
is common to old and young alike, which assumes 
that what one doesn’t know isn’t worth knowing, 
I have not so much. It was against this, and not 
against yourself or any class of men, I directed 
my remarks. They seemed to me then, at least, 
wn ~ ropriate as those remarks of yours, which 

rtainly appeared to me calculated to fortify just 
sack’ intolerance, and which, however 
themselves, the text of “radius of gyration” ou 
tainly did not warrant. 
Yours very —_, 


. J. Du Bots, 
Prof. Eng. Sheffield Scientific School of Yale 
(Went 


ive place with great pleasure to the above 
otto e heading of ‘‘ Radius of Gyration,” from 
the accomplished professor of engineering in the 
Sheffield Scientific School of New Haven—not as 
determining beyond controversy whether the 
diameter of the least circle within the boundary 
lines of a given section of a column is a less re- 
liable factor for application in Gordon’s formula 
than the radius of the circle of gyration as pro- 
posed by Rankine, but as an able article explana- 
tory of the grounds of difference between the 
methods of two classes of engineers, each ne 
to the other, but more or less 
_knowledge- the indebtedness. The Seemageions 
working of the two in a common field is a con- 
summation most devoutly to be wished. The 
article is commended to our readers as fairly su 
plementary to our own on Applied Mathematics 
the News of the 18th inst. e take exception to 
but one paragraph in the above, wherein the 
writer alludes to a seeming appeal on our part to 
the readily excited prejudices of a class of which 
we had constituted ourselves the spokesman. He 
does us scant justice in admitting the agg eed 
of having mistaken our p' is e closing 
lines of his own article in No. 9 of the NEws 
was with a sneer, not more obvious nting to 
a class, in our opinion, than to an individual who 
has a wholesome horror of remaining long in debt 
to any one for compliments.—Eb. } 


STADIA SURVEYING. 


St. Louis, Mo., March 15, 1882. 
EpITor ENGINEERING NEWS : 
There have recently y et in your valuable 
pa r two articles on “‘ Stadia Surveying,” w 
ave read with a great deal of interest. The | 
— does not occupy the place in general sur- 
that it deserves, and anything that can be 
said which will bring it into more general use will 
certainly be a great benefit to the profession. 
Attention is called to several statements in these 
articles which are apt to mislead the novice in 
stadia work 
While the stadia is the best instrument to use in | 
all topographical work, as well 
liminary surveys, it is not claimed that it is strict- | 
ly accurate, but the errors introduced by its use are | 
so small that they may safely be tenawen in work of | 
the character mentioned. ‘Tt can often be used | 
with a greater de of accuracy than the chain, 


; | EpItor ENGINEERING 
three 


property 
j Class is an ali 


as in many pre- | pl 
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But encumber the stadia with ee forests, 
ts to aid in holding it perpendicular to 

of sight, or _— bobs and watch eek insure 

— i ; divisions as a fancied 

he distances ne tng constants, 

ve almost en-| 


Sharia tility. 


On the U. 8. Lake Survey and also on the survey 
of the Mississippi River under the Mississippi River 
Commission, it been found by long experience 
that the best rod for general use is made of well- 
seasoned pine, is 5 in. wide and 14 ft. long. They 
are marked as in figure 1 of Mr. Allen’s — 
The rod is held vertically. In graduating the 
. has been the “The to eae ee the coninnae 

ue to (¢ + e space on the or on 
ee eee -~ ee eee not 
appreciable at all with the ordinary telescope at a 
uence of 300 meters, except under untisually 
good atmospheric conditions. 

It is evident, then, that the errors introduced b 
this method, in the average are too small 
te ee ee ee aera coeiaas 

‘o obviate this su ity it is sugges 
that the rod be so graduated that the correct dis- 
tance will be given by adding a constant to the 

. This is, however, but another approxi- 
mation, and is true only where the reading is over 
a level line. When the line is inclined, the true 
correction will be (c + f) X cos. vertical angle. 

In the reduction of the work on the surveys | 5s, 

above mentioned, the phical method was lon 
since discarded for tables published by the U. 
Engineer Department. The latter have the advan- 
tage of being accurate, and as the quantities are 
computed correctly, once forall, they are free from 
the accidental errors so liable to creep into indi- 
vidual computations. They are also much more ex- 

itious than the graphical method. As for “the | 20-cen 

bor they entail,” it may be said that in the sur- 

veys mentioned it is custo’ to have a recorder, 

who is usually selected from the more intelligent 

axemen, who records the field notes and has ample 

time to take out of the tables the elevations of all 
points given by three stadia men. 

In general topographical work the use of tar- 

ts, and also the ae of holding the rod perpen- 

icular to the line of —— are both impracticable 
for several reasons. rod-man is frequently 
in | down in a hollow, behind a ridge or in the woods, 
where he cannot see the transit man. Man eae 
in order to have the rod-seen, he is obi 
stand on a fence or a stump, and then h i the 
rod as high as‘he can. At other times grass, field 
vegetation, brush, etc., obscure the lower part of 
the rod, and in the woods it often hap = that 
but small spots of the rod can be seen. is evi- 
dent that in such cases holding rod siepumiheutar 
to line of sight or manipulating targets are both 
out of the question. ere is no doubt that under 
especially favorable circumstances, and where 
ter accuracy is required, targets could be used; 
ut it would be at the sacrifice of considerable 
time. Holding the rod perpendicular to the line 
of sight has no advantage to recommend it. 
J. A. OCKERSON. 


THE METRIC | SYSTEM. 
Boston, March 20. 


NEws : 
fundamental prin 
the entire series of decimal weigh’ 
coins are derived, have been stated in the first arti- 
cle te we the standard metric chain, and their plained In| 
ion to thei 


r linear measure was explained 
These principles, which have been called the 
principles of doubles and — are very imper- 
ectly understood, altho we have a decimal 
currency; indeed they are er overlooked in 
elementary treatises upon the metric system itself. 
It seems proper, therefore, to ae cane the 9 Palicn | 
tion of these principles to its, capacity, meas- | 
ures and coins in order that 
decimal system may be more perfectly a 
In common with the measures of » every 
measure derived from these principles, peg ee of 


weight, capacity, or value, possesses the 

< “hat every smailer metric unit tot its 
i uot part of it, Melountt. Weigh an 
uot part of every larger metric 
capacity, measures and d coins, however, are eal rome 


| best adapted to the p . A set based 
upon the principles Pf pabies and halves 
some peculiar and valuable properties which fick hice 
— bee alluded to in these articles, and which | the 
be illustrated with weights. 
With the units, their dou 
we 7 — es ie 
gz. hs 
| thee prime factors of 10, and their decimal multi- | 
es. 
With a 1, two 2s and a 5 we can weigh any indi- | 
vidual number of- units from 1 to 10 inclusive ; 
_ adding two 10s, a 20 and a 50, we can weigh any 
number from 1 to 100 inclusive ; adding to these 
| two 100s, a 200 and a 500, ms on One ed 


‘ 


and sometimes when chaining is entirely imprac- | ber from 1 to 1,000 inclusive, and so on. 


ticable. 


We have used in making up this set, the feiwest 


from which 
measures and | in 


simplicity of the’ 


etc., comprising terms 
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different kinds of weights, the 1, 2 and 5 of 
ares ; we have employed the the smallest wt 
sible eer 1) , four in — denomination: 
oes, gre just double 
weight in the set. o the 
little reflection will show that the use of other 
eae eee on of the 2 and 5 or in 
connection with them, cause a loss of simplic. 
—— and aeons 


y measures, also, are composed 
ocr 1,2 oat per pee denomination. They do i 
| however, aaa duplicates, it being simpler to use 
, | the same measure when a repetition i 


is necessa: 
The principles of doubles and halves have To 
very imperfectly applied to the coins of the United 
States. This is one reason why these principles are 
sO French coins appreciated in this coun The 
eee comprise the 1, 2 and 5 of each de. 
mination. The series of U. S. coins is | compli- 
| eased by the introduction of the 3-cent piece, the 
25-cent and coins of 24 and 3 dollars. The 9- 
= has never been issued. 
oo t convenience of a set of coins based 
caine the principle of doubles and halves is illus- 
trated in our paper bills, with which any number 
of dollars can be made up with the fewest different 
denominations and the fewest number of bills, 
When people understand that money can be counted 
aoe ter convenience by only is, 2s and 
onl their decimal multiples, the 20-cent piece 
will be asked for in preference to the quarter. 
coin has retained a strong hold upon 
the popular mind, because so many articles in com- 
mon use have been given a price to correspond 
with it. A moment’s consideration of the fact that 
25 is only divisible by.5, without a remainder, while 
20 is me swe ate by 3,43 5 and 10, will show that the 
pted to the details of trade. 
Wore | it not Noes oe cogromeniced habits, the 25-cent 
would be found as inconvenient a coin as a 
mt piece, or the 2}-dollar piece, for the former 
is merely 24 dimes. 
* Tinongh hi has been said toshow that the doubles 
ves are required’ by the law of numbers; 


only numbers that can be used without sacrificing 
—— and sim _- 
ith one pri governing every class of 
measures, of eet capacity, w t and value, 
a measure. or weight is furnis corresponding 
with each coin, and with its fractional parts, re- 
ducing the labor of computing prices, or of com- 
puting the quantities corresponding to a given 
price, to the least 
The metric m furnishes a 
capacity measures, trcmn the centiliter to the kilo- 
liter, or from 1 to 100,000, each one of which may 
be exactly expressed in terms of the cubes of the 
linear measures, the kiloliter bei the cubic 
=e the liter being the cubic decemiter, etc. 
This single series is used for all commodities, 
liquid or dry, there 
and incentive to frau 
called by 


ible amount. 
single series of 


abolishing the confusion 
caused by having several 
same name, as is now the 


coat is, that in up 10s, of which the whole 
decima it in aking 1s, 2s and 5s are the 


fonder 
The nA ep 


tere all’ all iain grams, fractions 
uable | only, and a deci for ten 
dredth, milli for thousandth, deka for ten, hekto 


for h for thousand, ™m for ten 
ee nae econ eae mane eS 
squares and ae Xe the measures of length. 


ee 
ma msc 


hich | in sets, embracing that se of the shiiey me Te are, gongs unit of land measure, is merely 


another name for the square 
aia saree’ eee ees eter and 
ee eee Boe Ag ag a 
ee, the ste 
\ eee one tor acter 


dekameter. It has one 


100 elograms and 1,000 kilograms , 
| Seety The w ar is derived, from area. r 
‘is derived. from the. Greek wow 4 sd 
firewood. ” samhaaios 
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ith the , every possible weight. The single 
sto above takes the place of compound or 
Fenominate numbers in our arithmetics, and con- 
jointly with the decimal character of the s 
effects an immense economy in the education of 
the young. The |; 
is much more impo: 
gives an absolutely accurate result, where the 
common system requires several complex opera- 
tions to get an answer which is often but an ap- 

ximation. 
The metric system, by which so much is accom- 


| of the stress due to bendi 

ing moment. A prac 
example will make this plain. Sup; 
| has to resist a direct tension of 100, 


tical 
a member 
Ibs., and a 


| lbs. per yard (I net 90) will resist the moment, 


| combined member is 24.10 sq. in., and the net mo- 
| ment of inertia 261. 

| Then the maximum stress in the lower flange is 
Sie $60,000 X 5 _ 141,045 Ibs. per sq. in., 


~~ 961 
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| The steam is admitted through a valve chest on the 


| outer upper periphery of the cylinder, the slide in 
| which has three ports, the central one leading to 


m | moment of 360,000 inch-lbs. Two 10 in. channels,80 | the exhaust, and the outside ones passing down to 


| a boss which secures the piston tothe rotary shaft, 


gain in commercial computations | while two plates,10 in. X }} in.,say 9.95 sq.in. net, | and which is formed with two opp site chambers 
rtant, for a single operation | will resist the direct tension. The net areaof the | and ports, passing to the opposite sides of the pis- 


| ton, so that by shifting the valve the engine can 
| be made to run ia either direction. The cylinder 
| is divided into two semi-circular chambers by ra- 
| dial slides which are alternately moved to alluw 
| the passage of the piston by means of eccentric 


plished, has already been adopted by thirty differ-| or about 10 per cent. greater than the allowed | ©#™s on the rotary shaft. 
strain. 


ent countries, including some of the most impor- | 


tant nations on the globe. In twenty-eight of them 
its use is obligatory oo. In several, like Ger- 
many and France, there are penalties for usin. 


any other measures; in others, as in the Sout 
American states, in Turkey and in Egypt, the law 
is imperfectly enforced among the ie, but the | 


peo 
system is employed in the iaihies beanie and 
other business of the governments. 


In Sweden its use becomes obligatory in 1883. | 


In British India the compulsory enforcement of 
the law is left to the discretion of the local gov- 
ernments. 

The use of the metric m is permissive in 
Great Britain, the British Colonies and the United 
States of America. 

Such is the remarkable record of the first ninety 
years of the history of this system. 

With the commencement of active railroad con- 
struction in Mexico, the metric system ceased to be 
simply a matter of sentiment to the engineering 
profession, and became an affair of. practical im- 

rtance and necessity. Such it will continue so 
for as the services of engineers shall be required 
in that country. 

Every engineer must, therefore, feel the neces- 
sity of becoming familiar with the best methods of 
using it in practice, and it has been the pur- 
pose of the writer to furnish, in this series of ar- 
ticles, accurate and reliable information which may 
assist those who may not have access to the best 
metric literature, in selecting and using the best 
implements and methods. 

Cares H. Sway, C. E., 
Chairman Committee on Manufacturers, 
American Metric Bureau. 





MAXIMUM STRESSES. 


FAYETTEVILLE, Ark., March 15, 1882. 
EprroR ENGINEERING NEWS: 

The ae formule show the maximum 
stresses produced in a piece under the action of 
both a direct force and a transverse load ; 

Let P = maximum pull in the piece. 

P =minimum pull when loaded trans- 
versely. 
M = maximum bending moment. 
A=area, and [= moment of inertia of 
cross-section. 
e = dist. of line of action of direct pull, 
above the neutral axis. 
t = dist. of extreme tensile fiber from neu- 
tral axis. 
t' = dist. of extreme compressive fiber from 
neutral axis. 
Then the maximum stress per sq. in. in the bot- 


P Mt Pet 
a ae 
and in top flange 
ae ree 
ir A a 
The areas can be found by trials and ap- 
proximations. 


The method of W. H. Burrall (in ENGINEERING 
News of March 11, 1882) will give results in 
ment with this formula, provided that (1) the lever 
arm of the addition to the bottom is taken, 
as the distance between the centers of ae 


with 
taken into account; 


a 
3 


5 


the railroad —: 


account in find- | a8 evidence that early conviction show 
; and oe the mo-| desirability of it, but if you have ever been engaged 
the force, 


piece, it is inad- | best possible? The 
counteracting moment. | honors should do 
engineer, | stands it, leaving consequences to those who come 
the | after him. 


At the same time the upper flange is need- 
lessly heavy. 

The mea obtained above, taken in connection 
with the fact that the strength of shape iron is 10 
|or 15 per cent. less than that of good bar iron, 
| points to the use of longitudinal floor-beams, inde- 

— of the lower chords, when this form of 
oor is adopted. Yours truly, 
Jos. A. Beaumont, C. E. 


SPIRAL CURVES. 


| 


C., C. & I, C. Rattway, 
OFFICE OF ENGINEER, MAINTENANCE OF Way. 
RICHMOND, Ind., March 22, 1882. 
EDITOR ENGINEERING NEWS: 


read the article in your last issue on ‘Spiral 
Curves,” which must be very discouraging to the 
author of the method expounded in the preceding 
number, and I must take exceptions to most of the 
| article. 

If a road only employed a $2 engineer, with a 
$10 transit, I sbou!d say, leave all the engineering 
to a $1.50 trackman. with straight edge and bar. 
But 1s this the case? I can answer for some thou- 
- of miles of the best road in the cuuntry— 
wo 

For a second-class road with a few freight and 
local passenger trains that may be rattled over the 
road any way so that they get there, regardless of 
speed or comfort, most any kind of alignment may 
do, but for atrunk line, where fro:n 50 to 100 
heavy freight trains must pass over the same rails 
every day. and fast express ard mail trains must 
be whirled around 6° curves at 50 miles an hour, 
too great care cannct be taken with the alignment. 
It is then that the spiral comes in as a blessing 
to the weary traveler in the sleeper by guiding the 
car gradually from a straight te a circular course, 
while the gradual elevation of the vuter rail makes 
the increasing centrifugal force, scarcely felt in- 
stead of, us in case of circles alone. giving the cara 
shock that nearly turns the sleeping (?) traveler 
upside down at every P. C. and P. T 

I would ask, is not what is worth doing at all 
worth doing right? It is no more difficult to run 
ina curve with spiral ends than it is without 
| them, the error not exceeding 0.10; and then the 





track may be puts in condition to fulfill the condi- | 
tions required of a track, while a butchered circle | 


never can, as flattening the ends makes another 
part sharper then the original circle and requiring 
variations in elevation of the outer rail that the 
skillful trackman will never give it. 

It is not claimed for spiral curves that they re- 
duce the resistance of trains. but it is claimed that 
for a given speed the centrifugal and centripital 
forces can, throughout the entire Jength of the 
curve, be balanced, while with circles and straight 
lines it cannot be dune. 

I am sorry that more conservative engineers 
should think spiral curves of no practical value 
whatever, for *‘ Young America” is putting them 
on the ends of ail his curves in many places in this 
country with very gratifying results. It may 
that they were attempted before their time had 
come, but with steel rail and stone baliast pains 
may be taken that on a road with old iron and a 
mud road-bed would have been wasted. 

Yours truly, Ena. M. or W. 

[If this easement at the P. T. can be retained 
in the road-repairing, you have our own ex mee 
us the 


on road repairs, you do not need to be informed 
that its continuance is irapracticable. ‘‘ It is well 
to aim high, even though one fails of attainment.” 
good sentiment for the school-boy’s copy- 


member, where the | book, but, in this practical age, will it not serve 


better purpose, perhaps, to lower our aim a 
ittle, oak after finding absolute perfection un- 
ttainable. content ourselves with attaining the 
a aspirant for engineering 

is whole duty as he under- 


— 


The uncertainty as to what the result 
may be should not eee ee refinement of 
instrumental labor which he reason to believe 


as of practical value. ] 
RECENT INVENTIONS. 











Deak Sir: Ic was with much surprise that 1} 


A new safety attachment for elevators consists 
of a cable, one end of which is secured to, and 
combined wi:h, the datching mechanism adapted 
to arrest the descending cage. ‘lhe other end of 
the rope is attached to a weight. A grooved 
wheel is provided at the top of the elevator shatt, 
over which the cable travels upon the ascent or 
| descent of the cage. A brake is arranged to ar- 
| rest or retard the rotation of the grooved wheel, 
which is operated by the cage, should it, by acci- 
dent, fall. 

A late improved means for clearing the slots of 
wire-rope railways consists of a supplemental 
shaft or spindle, which is secured to a car cr 
dummy, and provided with a toothed or cutting 
and breakirg edge upon its inner end. adapted to 
rotate or move in the slot of a cable railway, with 
the driving axle of a car or dummy, to which it is 
geared, and operating in a reverse manner from 
| that of the tread of the wheels of the dummy. 

A new telephonic mouthpiece is composed of a 
diaphragm, the unsuy ported vibratory area of 
of which is composed ot a flat annulus anda cen- 
| tral hemispherical depression. 

A novel car spring for railway cars comprises a 
graduated bolster spring, composed of a group of 
spirally coiled bars, placed side by side, and in 
which the spiral or spirals having the greatest 
| bearing and carrying capac.ty is not acted upon 
by the load till a:ter the other and weaker spirals 
of the group have been brought into action. and in 
| which all the spirals under a given pressure shall 
become sclid at the same time. 

A new incandescent electric lamp provides the 
following method for attaining the much sought 
after periect vacuum in the inclosing globe or 
bulb; that is to say, by forming the main bulb 
of the lamp with two small bulbs having free ~ 
communication with+aid main bulb containing 
the incandescent filament of carbon; placing in 
one of said bulbs hydrate of potassa and in the 
other pumice-stone, saturated with sulphuric acid, 
exhausting and sealing the Jamp in the usual man- 
ner, and then heating the carbon gradually from 
a low, red heat t» incandescence, and finally seal- 
ing the main bulb of the Jamp, and removing the 
small bulbs. 


A new engineering struc'ure consists of an ele- 
vated railway spanning a canal, with railway 
tracks suppo:ted thereon immediately over the 
caval. Pipes or conduits for conducting com- 
pressed air are arranged in grouy's on said stiuc- 
ture, and other railway tracks supported upon said 
pipes or conduits. , , 


A novel electric boring drill consists of an elec- 
tromotor, a drill or stock rotated thereby, and 
mechanism for alternately advancing and retract- 
ing the tool. Eleciro-magnetic feed mechanism 
controls said movements. The device is provided 
more particularly with hydraulic feed mechanism 
interposed between the motor and tool, a water 
supply pipe, a compression chamber and valve, an 
electro-mag net controlling said valve,a gauge in- 





. 





be | cluded within the electric circuit, and mechanism 


actuated by pressure in the compression chamber 
automatically to open or c'ose said circuit, to 
operate said valve, and thereby regulate the water 
supply. 
A novel telephone system, by means of ap- 
ropriate switches, has the line battery which is 
located at the central office, so that 1t ntay be con- 
nected either through the transmitter or through 
the secondary of the induction coil to ground, and 
the transmitter can be put either into the local 
circuit or in the ground connection. 
Anew composition for sewer drain and water 


pipes consists of a concrete com of coal tar, 
asphaltum, oxide of iron, sand or gravel, bydraulic 
cement or calcined plaster, and either with or with- 


out oils or salt. . 

A new system of electrical engineering in the 
drainsge of excavations comprises an electro- 
magnetic motor, a force pump, a turbine wheel 
located at a proper distance below the pump, con- 
nected therewith by pipes, a dynamo-electric 
generator, and wires connecting the same with the 
motor, all being designed for mutual operation. 
The method by which this apparatus works is as 
follows: The conversion of the force of the weter 
pumped up info an electric current when the same 
shall have fallen a distance ter than twice the 
vertical distance through which it was forced up, 
a seeeene the — into power and 
utilizing power to work the pump».« 

Wasurineton, D. C. F. B. Brock. 
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THAT our surmises, as indicated in the article on 
** The Outlook fer Engineers ” (issue of March 18), 
were correct has been shown by the decreased de- 
mund and consequent lowering of prices for roli- 
ing stock and steel and iron rails. Two weeks 
since orders could not be placed for delivery this 
year, even at the high rates then prevailing ; while 
orders now can be placed for delivery in three 
months, The state of activity in the rolling mills 
aud locomotive works presents an infallible test of 
the condition of the railroad enterprises through- 
out the country. One large locomotive establish- 
ment has already decided to slightly reduce 
its working force, and others are contemplat- 
ing such a step. That the season will be un- 
precedented for the magnitude and wide-spread 
character of undertakin by municipal au- 
thorities and private individuals is clearly 
shown in the early commencement of work. Sys- 
tems of sewerage and water-works are being built, 
and where now built are being greatly extended, 
and building operations are brisk in all sections. 
Money can be obtained at low rates, and, owing 
to the general confidence now prevailing, is freely 

ut upon the market. Railroad enterprises seem 

» be the only ones which have run ahead of the 
demand. 

os 


EAST RIVER BRIDGE. 


IS AMPLE STRENGTH ASSURED? 


Some anxiety and no little speculation has arisen 
as to the result to be anticipated from the discrep- 
ancy to be noted which appears from the measure- 
ments and calculations based upon them, of Gen. 
Newton, who, in pursuance of his official duties, 
has reported to headquarters at Washington the 
facts in feet and inches as he found them, de- 
scriptive of such parts of this bridge as were sus- 
ceptible of measurement by him, and the possible 
changes to be anticipated in its progress to com- 
pletion. In 1869 a commission was appointed by 
the Secretary of War to examine and report upon 
the proposed bridge. Their report, dated} May 22. 
1869, recommended the following conditions as 
properly controlling its construction: 


“1, That the dimensions and coefficients of stability of 


the virious parts of the strneture shall not be reduced | 


below those represented in the papers submitted to the 
commissioners. 


‘2. That the center of the main span shall, under no 
conditious of temperature or load, be less than the pre- 


os the question will be, 
us | Strength equal the ideal standard assumed as a 
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Chief of Engineers, Gen. A. A. Humpbreys, to whom 
the report was senda, recommended as the height to be 
vs 130 ft., subsequently fixed by Secretary of 
ar Rawlins at 135 ft.) 
‘*3. That no portion of the enrockments of the 
or tower foundations above the natural river-bed shall 


project beyond the pier lines as estublisned by the laws 
or the State of New York. 


“4, That no guys or stays shall ever be attached to 
the main span of the bridge which shall hang between 
the bottoms cpords thereof.” 

It would appear from Gen. Newton’s report that 
the height in the cleer above mean tide under the 
circumstances of possible temperature and weight 
named would be but 134.42 ft., instead of the 135 
required by law—but we are since informed that 
the suspenders are provided with a means of still 
further shortening them 1.25 ft., so that the cable 
may be adjusted to a height of 135.67 ft., or eight 
inches higher than need be, instead of seven inches 
lower. It is proper to remark that Gen. Newton 
was not in possession of this information at the 
time of making his report. 

There remains to be reconciled the diserepancy 
between the coefficients of stability, as represented 
in the papers submitted to the commission in 1869, 
and wnat results from a computaticn of dimen- 
sions as at present determined upon. 

What may have been the dimensions and esti- 
mate of weights, etc., submitted to the commission 
at that date, May, 1869, we have no means at hand 
for determining. We have newspaper reports 
from time to time, professing information upon 
some branch of this subject; but in a close com- 
parison of dimensions, weig’\t and factors of safe- 
ty, such as this report to the War Department of 
the United States government calls for, we have 
no data sufficient to justify us in entering into an 
independent calculation. It would seem, how- 


05 | ever, that all the requirements of the United 
06 | States government, so far as dimension and po- 


sition are concerned, irrespective of inberent 
strength, bave been complied with, and 
there remains only a question of—not how 
far the strength of the bridge is in excess of the 
weight of the maximum traffic which can by an 


oc | possibility be brought upon it—and making 


needful allowances for deterioration by time and 
the elements, this excess of strength is ample for 
the service to which it may be subjected, and so a 
safe structure for the government to accept; but 
perhaps, does this excess of 


requisite margin of safety, when the bridge was 
projected, and which was embraced in the law 
under which its construction was legalized ? 

The factor of safety of 5, of which so much 
use is made, is an entirely arbitrary one, restin 
upon no theoretical basis, but purely a matter o 
judgment and a precautionary measure, rendered 
necessary in view of the increase in the weight 
and of rolling stock, and the uncertainty 
attending the varied manipulations of a material 
so universally in demand as iron and ‘steel, under 
the new conditions of strength and lightness im- 
posed by the more modern structural requirements. 

This factor of safety has been largely increased 
under the circumstances-named, wherever such 
material is called into use to resist permanent 
tensional strains, etc., and it is customary after 
estimating these strains to provide a margin of 
strength of from 5 to 6 times, where forinerly it 
was customary to use from 8to 4. About 60,000 
lbs. to the square inch tensional strain, hav- 
ing been regarded as the average breaking weight 
of good wrought iron, the tension which would 
— a = alteration in its length was 
ound to about 17,800 Ibs.; hence the ratio of 
17,800 to 60,000, or as 1 : 3.37 was taken to express 
the proper ratio between the tensional strains 
caused by load, and the elements of resistance. 
In the many suspension bridges built on the Conti- 
nent of Europe years since, and still in existence, 
this ratio was invariably taken, but we shall refer 
to but one of them. 


The first wire suspension bridge of any consider- 
able dimensions ever erected was built at Freiburg, 
the capital of the Swiss Canton of the same name, in 
the year 1834. This bridge spans the Sarine River 
ata height of 170 ft. The length between points 
of suspension is 870 ft., and until the constrirc- 
tions of Mr. Roebling in this country, was the larg- 
est single span suspension in existence. _ 

The =. cables, of which there were four, 
consisted each of 1,056 wires of No. 18 (French), 
laid straight as in the Brooklyn bridge, but unlike 
them, were not laid up in place, but built upon a 
platform and raised into position, having a ver.- 
sine of 63 ft., nor were they wrapped continuousl 
from end to end, but only at intervals of severa 
feet, so that for over half of the length of the cable 
the wires are exposed to view. The bridge is with- 
out stays or stiffening trusses. beyond that afforded 
by - ae trussed nand rail 314 ft. in height on 
each side. 


The platform is 24 ft. in width for highway 


travel, of timber, having double cross beams at 
intervals of 4 ft. 11 in., covered with two courses 


scribed height in the clear above high water of spring Of planking. The weight su~pended, including 
tades as established by the U. 8. Cuast Survey. [The cables and suspenders, the latter also of 1-in. wire, 
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is estimated at about 400 tons. Among the tests 
to which it was put befure soaten fe travel was 
driving 15 pieces of arti » with 50 horses and 
300 men on ihe platform, concentrating them 
at different points; when concentrated as near the 
center as pussible, the deflection of the cables was 
a 08 S ganee . s n of 2.000, with 
a military , Taare in step repeatedly across 
the bridge. The published statement of the trial] 
load, as it wus called, was as follows: The break- 
ing strain of the wire was 102.427 Ibs. per square 
inch, and it was tested with a total | of 38,410 
lbs. to the square inch of cable; or, the coefficient 
of sirength of the cables was .375 of their ee 
102.427 
strength, and the factor of safety was a) = 
410 
2.68. The bridge was built in 1834, and is 
still in constant use, as most tourists can 
testify, but probably never has been loaded 
to within one-fourth of its strength in practice, 
Chis illustration is given, not to discredit the 
custom of adopting the factor of safety of 5 or 
even 6 for structures in iron and steel,but to show 
the ideal nature of this factor when applied in dis- 
regard of the circumstances of the case. For short 
iron truss bridges, under the action of modern lo- 
comotives, the live load per lineal foot sometimes 
equals the dead load, and for race spans even, the 
live load per lineal foot is not safely taken at less 
than one-half of the weight of structure. It is 
manifestly proper in such cases, therefore, to pro- 
vide a margin of —— indicated by a factor of 
6; but where the weight of the structure is a large 
multiple of the possible or live load a smaller fac- 
tor or margin is proper. 

Taking tue figures of the engineers, the weight 
of the river span borne by the cables, including 
their own weight, is 5,037 tons. The maximum 
live load, occasioned by loading the bridge from 
end to end, would give on this span 1,311 tons, and 
allowing about one-third of this to be borne by the 
stays, would leave 1.000 tons to be borne by the 
cables, or the live load is to the dead load borne by 
the cables as 1 to 5, Accepting the factor of 
safety as determined by all the computors to be 
4.14, let us see what this means in the present 
case, and for simplicity of calculation call the fac- 
tor of safety 4 instead of 4.14. and confine our con- 
sideration to the cables and the dead and live load 
borne by themalone. As we underectand this ex- 
pression it means that if this span of the brid 
were under its maximum live load of 1.( 
tons it would require four times this load 
in addition to the weight of four such bridges, to 
equal the breaking weight of the cables. 0 make 
this clearer: The weight of this span borne by 
cables is, in round numbers, 5,000 tons, the live 
load on the cables is 1.000 tons with a factor of 4, 

eth of the cables is 5.000 + 1,000 = 6.000 
X 4 = 24,000 tons; of this, subtracting the weight 
of the river span itself, or 5,000 tons, leaves 19,000 
tons, or nineteen times the greatest ible live 
load which can be put upon the bridge, would, 
with the weight of the bridge itself, represent its 
breaking weight. This is what the factor of safety 
in this bridge represents, and not that the bridge 
will bear but four times the maximum live load, 
as the statement of the President of the Board of 
Trustees might lead one to suppose. Such portions 
of the structure as may be d to shucks or 
vibrations have the full factor of 5 or 6, but the 
cables will never be exposed to such variations of 
strain, and taken in connection with the inertia of 
the mass of the ructure, exhibit an ample 
margin of strength for all the service which it 
may be called upon to meet. 


200+ 


LAKE GEORGE WATER SUPPLY. 


We took occasion in No. 10 of ENGINEERING 
News to notice the fact of the introduction in the 
Senate of the State of New York of the bill to in- 
rn the ap af hog: & Hotes sees eae 

uct Company for purpose of supplying the 
cities and orien the Hudson River, including 


us, and we make such 

rom it as will put our readers in posses- 

sion of the facts upon which the petitioners rely 
for securing a charter of incorporation from the 


Legislature. : 
Lake George, in Warren County, is some 34 miles 
in length, and of an average width of 114 miles, 
and has a water-shed of some 300 square miles. 
The level of the lake is 322 ft. above mean tide, 
and distant by the line of survey 225 miles from 
the Harlem River. The water-shed of the lake, it 
will appea*, is a little less m extent than that of 
the Croton River, which, at present, = New 
York City. Of course, there w no object 
in b ng its waters to the , were there no 
means of increasi the iy ond that 
= Hud Se tae Falls, d eee 
upper on, rains 
8,000 square miles, and by a dam across the Hudson — 
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River above that point, is made tributary to the 
jake, rendering the latter in a measure a storage 

ir. Theanalysis of the waters, both of the 
jake and the upper Hudson River, are shown 


favorably in comparison with other waters of 


| hance the comfort, safety and health of the citizens in 
bouse 
; the weal 


office, shop and public park, and develop 

oducing resources of the city. Beyond 
is it will give the cities along the Hudson that desire 
to avail themselves, ali the advantages of a pure and 
abundant water supply that any city of Americaenjoys, 
and impetus to the development and 


city supply Taking the available statistics | jt will give aid 
of rainfa near region, the engi- | occu ion of the manufacturing sites along the shores 
peer estimates the mean annual rainfall | of 150 miles of navigable channel of the Hudson River, 


as probably not less than 40 in., and deducting 5v 
r cent. for various sources of loss, concludes that 
the dryest vear 7.8 in. would be available for 
riparian rights and 12.2 in. for storage, and that 
1 500,000,000 gallons would represent the daily 
average which might be calculated upon for city 
supply. Reviewing the past experienve of the city 
of New York in its consumption of water and its 
needs for the future, the engineer projects the pro- 
work for the present at 500,000,000 gallons 

ily brought into thecity. This is secured by an 

n canal of 60 ft. in width and 13 ft. deep, with a 
fall of 6 in. per mile; the banks of the canal 


recaution, paved and even covered with a roof- 
g. The crossing of depressed valleys being ef- 
fected by means of wrought-iron pipes of 7 ft. 
diameter. Raising the banks i6 in. is computed as 
adding to the flow of the canal 100,000,000 gallons 
daily. As to the value of the supply for power or 
otherwise on the line of the canal following the 
east side of the river valley the heights at varivus 
»ints are stated as follows: Elevation of Lake 
rge, 322 ft.; elevation a Troy. 286 ft.; 
elevation opposite Albany, ft.; elevation op- 
ite Hudson, 268 ft.; elevation opposi g 
coon, 248 ft.: elevation ats Fishkill, 241 ft. 
elevation upposite Peekski!l, 229 ft.; elevation op- 
ite Sing Sing, 222 ft.; elevaticn opposite Yon- 
erx, 213 ft.; elevation at Harlem River, 200 ft. 
From the terminus of the canal near High 
Bridge the water will be conveyed into the city by 
iron pipes, which may be extended to Jersey City, 
or, indeed, by the same method any towns or 
cities along the valley of the Hudson may be sup- 
plied; the approximate estimate of the cost being 
for 210 miles of canal $26.250,000; seven miles of 
tunnel, $4.900,000; ten miles of syphon. $10,000,- 
000; and the Pudson dam and canal, land and 
water rights, etc., engineering and contingencies, 
$8,125,000, or a total of $49,675,000. The favor- 
able circumstances in connection with the location 
of the line, and the facilities for transportation of 
labor and material, both by water and railroad, it 
is expected, will limit the time required f.r the 
completion of the work to that necessary for the 
most difficult portion of it, say the tunnels—or 
about three and a half years. From the census 
statistics of the State for 1875, it ap that 
neatly 40 per cent. of the population of the State 
in the thirty towns on the river, may be more or 
less benefited directly by the construction of this 


The report of the engineer is systematically ar- 
ranged and discussed with ability under the follow- 
ing heads,and referring to diagrams of sections of 
caualand general map of the country: Altitudes of 
the Lake Waters. Availability of the Water-shed. 
Available Volumes of Water. Quality of the 
Water. Quantity of Water Required in the City. 
Method of Construction. Estimate of Cost. Time 
Required for Construction. Extended Usefulness 
of the Water. Statistical Tables. Unless by 
copious extracts, too extended for the present 
article, it would be difficult to do justice to the 
report, which goes less into the engineering prob- 
lems to be solved and the methods in detail for 
their solution, than to the general principles in- 
volved, which, in the opinion of the petitioners, 
justified their application at this time for legisla- 
tive authority for the construction of the work. 

rief recapitulation of the bearing of the pro- 
posed work on the future of this city and the 
valley of the Hudson is shown, however, and we 
quote from it as follows: 


by gloss to she cities of the harbor 
Valley—that have sufficient altitude to 
reach New York City wi 200 ft. head 
above tide- as it is intended to 
it, will lhze the flow of 1,500,000.000 gal- 
logs of water ly, a supply for 10,000,000 people, 
without water rights—that the water 
is of purity, conditions are favor- 
able for the maintenance of the purity of the water— 
that 500, of water can be t down 
to the cities three years, and that the 
capacity of the canal may readily ply 
the its of the city increase. 
“As respects the city of New York, it bas been 


sure will new and commer- 

cial enterprises in the city, improve the sanitary cou- 

ditions, ly hfe a 

fire, relieve the citizens of the annoyance expense of 

res Soe eee epee 2 disease breeding 
domestic use, give r 

elevators in their n and buildings, 


posite Pou h- | 


by the 
the | an 


| it will indirectly augment the :atable value of the State, 


| and it will become a powerful incentive toa rapid develop- 
| ment of the comrmhonweaith into a magnificent future. 

| ‘* While New York City is mcumbered, as at present, 
with a bonded debt exceeding one hundred and thirty- 
| five million dollars and net debt of ten per cent. of its 
| total valuation of real and perenel pre 


| as you have done, that it is not now expedient for her 


| to undertake so great an enterprise as is herein proposed | 


for the benefit of herself and ber sister cities, or even 
so much of an undertaking as now seems necessary for 
| her own preservation; but the work is 4 legitimat+ ob- 
| ject for private enterprise, and results bave sometimes 





with more marked economy than public officials. 


| water rights ard land and executing necessary works 
| “The income in the year 1880 from water rents from 


} 


| es the tendency in check. 
| 


rty, it is| 
| probable th»t a me jority of her citizens wiil conclude, | 
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fears that between increasing output at home and 
the possibility of imports, consumers expect to buy 
cheaper by delay. An ultimate decline in iron 
and steel is inevitable, but an urgent demand is 


legislation is progressing slowly. The 
proposed reference of the entire matter to a com- 
mission will prevent ambitious persons from grati- 
fying selfish persons to make political’ capital, 
but it will meet the views of the great body of the 


| people, who desire to see impartial legislation 


enacted. 





PERSONAL. 
Mr. O. E. FARNSWORTH, formerly of the Missouri 
Bridge Company ard a large contractor for bridges 
on the Omaha extension of the Missouri Pacific, 


| died recently at Doniphan, Kansas. 
1 : an uh proved, in similar examples uf less magnitude, that | 
revetted with stone, and in localities requiring that | private enterprise succeeds in negotiating for necessary | 


W. W. Coe has been appointed chief engineer of 
the Norfolk & Western Railroad ; headquarters at 
Roanoke, Va. On the same road George Hoffman 
has been appointed engineer maintenance of way, 


| pires already laid in the several cities named that may | with headquarters at Lynchburg. 


avail themselves of a supplv of water from the proposed | 


works exceeded three million dollars, and the anuual 


Mr. Jas. H. HANpDysinge, formerly of the con- 


income may reasonably be expected to be considerably | tracting firm of engineers of W. R. & I. Handy- 


| ample su of water with increased 
if you shall be able to make reasonable contracts for 
furnishing this water you may expect a fair remunera- 
tion for your outlay at the outset, and a continually 
augmenting income as the demand for water increases 





———— n> 0 0 0 ee 


THE IRON TRADE. 


The output of iron and steel is apparently 


ressure, so that | 


_ | With the growth and development of the several munici- | 
+ | palities.” 


tnple snp the increased demand for a superior and | side, later managing director of the Ogereff Works, 


Russia, and for the last thirteen years managing 
director at the works of Thomson, Sterne & Co., 
Glasgow, died in that city recently at the age of 
forty-six years. 


GENERAL MANAGER ODELL and Chief Engineer 
Graham, of the Chicago, Texas & Mexican Cen- 
tral Railroad have tendered their resignations for 
reasons not made public. Rumor has it, however, 
that legal proceedings are to be begun against the 
company in the interest of creditors who desire the 


steadily increasing, as is evidenced by the increase | appointment of a receiver. 


of furnaces in b 


last and the increased production 
of those alread 


in blast.’ The announcement of 
new rolling mills projected or under construction 
is frequent. A half-dozen are now under way in 
Pennsylvania, and, perhaps, as many more are 
projected. A falling off in railroad enterprise, or 
r crops, either or both, will dam i 

in iron ing. ilroad stocks and bonds are at 
resent in excess of demand, and hence an un- 





Mr. THOMAS AVELING, the senior partner of the 


| firm of Aveling & Porter. the well-known manu- 


facturers of steam road rollers, died March 7 at 
the age of 58 years. Mr. Aveling was a member 
of the Institution of Civil Engineers, and also of 
the Institut:on of Mechanical Engineers, and of 


n enterprise | the Iron and Steel Institute. 


ep 2 em 0. ae —C— 


avorable impression has gone abroad, which, in| UNITED STATES AWARDS AT THE VENICE 


some directions, has brought about a restriction of | 
operations. It is as well that a check should be | 


P upon railway enterprise by prudence. 
very rapidly, and to provide for them will 
into use all our present productive capacity. 
re has been very little failure among buyers 
of railway material to take and pay for material 
ordered. In fact, there has been very little retrac- 
ing of steps taken in construction. West of the 
nen there was some undue activity, arising 
out of efforts of one set of capitalists to anticipate 
another set. The consolidation of these interests 
into the Gould system has led to a relinquishment 
of the construction of some contemplated mileage. 
Apart from this, enterprise has not been seriously 
checked. The difficulty, and, in fact, impossibility 
of obtaining rails, and other material, including 
ing stock and motive power, has retarded con- 
struction here and there. Besides this, contem- 
— repairs have been med in some cases. 


postpo 
e investing public, who have the utmost confi- | §y<t 


dence in our railway system, and who have, per- 
haps, too little fear of too much mileage, demand 
a system of railway management which will make 
investments more secure, and which will, if possi- 
ble, give stockholders more control of their 
roperty than they now seem to Manu- 
inelevers of rails, locomotives and rolling stock 
have had very few intimations of declining ac- 
tivity in railway construction, although there are 
undoubtedly causes at work, which, if unop 
or nullified, will in time produce evidences of the 
fact in diminishing orders. The rush of emigrants 
continues. The movement of ion from the 
Eastern States to the Western been lessened 
increasing industrial or yet, there is 
increasing necessity for new roads west. 

The Bessemer mills now control the American 
demand. Contracts have been recently entered into 
for steel rails under $55 per ton, and 
of tude are now under co: 

ing delivery. The 


or two localities, where 

than frei American 

home rails can be furnished at mill $5 per ton 

es cy core ada a 

Com ma figure. increasing 
ny bere may still further 


The various other branches of the iron market 


of 


reduce home quo- 


from |are in a healthy condition. Mills are generally 


crowded with orders, h for shorter times 


ceased sentae ter een for its exp’ 
? War it, for various 
foreign a he wet 4 Letter of distinction. 


EXHIBITION. 





The | 
egitimate necessities of the country are ne | | Gen. Wright, Chief of Engineers, has received a 
re 


port from Captain George M. Wheeler, delegate 
of the United States to the Geographical Exhibi- 
tion and Co at Venice, showing that the fol- 
lowing canta were made to the United States: 

Class 1 (Mathematical Geography: Geodesy and 
Topography).—First, Co of Military Engineers, 
for the completeness of its works.—Letter of dis- 
tinction. Second, Geographical survey of the War 
Department, for completeness of works.—Letter 
of Stass 2 (EL oa hv).—Third, Treasury Depart- 

v).— 3 jury 

ment, Coast and Gendic Survey, for its work rela- 
tive to the Gulf of Mexico.—Letter of distinction, 
Fourth, Navy Department, for the completeness of 
its works.—Letter of distinction. Fifth, Treas 
Department Lighthouse Board for publications ani 
charts of lighthouses.—Diploma of honor of the 


class. 
Class 3 (Physical Geography, Meteorology, Geolo- 
gy, Zoology and Botan Sixth, War Depart- 
ment, for eee o heeds —— mr a 
pecially on account of publications of geologi 
Spheatiane of the 40th parallel.—Letter of dis- 
tinction. Seventh, War Department, United States 
phical Survey, for the completeness of its 
| works.—Letter of distinction. Eighth, War De- 
partment, Meteorological Bureau and Signal Ser- 
vice, for -tri-daily weather charts from November 1, 
1871, to December 31, 1879.—Letter of distinction. 
Class 7 (Commercial and Statistical Georraphy). 
—Ninth, Post-Office Department, for publications 


relative to the service of the post-office, postal 


charts, laws and regulations, fae rene, &o.— 
Letter of distinction. Tenth, a ner of Ag- 
| ricuture, for annual reports.—Diploma of 

of the second class. enth, u of Statis- 


requirements | tics, for the completion of its works.—Honorableé 
1 | mention. 


Class 8 (Explorations and Surveys).—Twelfth, 
lorations. 


Letters of distinction were the highest awards 
conferred, diplomas of honor and honorable men- 
tion following successively. 


THE TEMPERATURE OF TUNNELS. 


—-— 


Observations in shafts, mines and borings show 


than a few months : Supply has virtually | that at a certain depth (about 29 meters) below the 
overtaken demand, and henes 


consumers do not | surface the temperature 


feel it necessary to order more 


iron than they 
require. The spring demand is 


3 


is the same all the year 
round. The exact law as to increase of tempera- 
ture bevond that depth is not known; it Js as- 


because of declining consumption, but because of sumed, however, that it rises from 0.08 to 0.083 
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degree C, for each additional meter of depth, con- 
sequently by 1 degree for every 30 to 33 meters of 
depth. Special circumstances, such as _ the influx 
of warm water, decomposition of gravel and feld- 
——. slow combustion of coal, etc., may, natur- 
ly, involve changes in certain’ places. Thus, in 
the celebrated Comstock mines, Nevada, a tem- 
perature of 40 to 50 — C, prevails at a depth 
of 600 to 800 meters. But the depth reached by 
mines is by no means so great as the height of 
the mountains superincumbent upon the tunnels 
which are passing under the Alps, or are to be 
made through them. Fortunately, the above in- 
crease of temperature does not take place in tun- 
nels, but stands in relation to observations in 
— oron mountains of medium height. The 
ont Cenis Tunnel, for instance, at its center is 
about 1.350 meters above sea-level; the highest 
part of the moutain chain below which it runs is | 
1,600 meters higher. The prevailing temperature 
there is for the air, 6 degrees C.; forthe moun- 
tains, 1 degree C.; the temperature ob- 
served in the tunnel shortly after its com- 
pletion was 291¢ degrees C., making a difference 
from the summit to the tunnel center of 801g de- 
— C. Thus, the increase of temperature would 
1 degree C. to about-52 meters depth under the 
mountain chain. We very exact scientific 
observations on the temperature of the St. Gotthard 
tunnel, ‘The influence of the outer temperature is 
felt for only 2 to 3 kilometers in the tunnel; thence 
the temperature depends upon the mass of the 
overlying rock. In the center of the tunnel, 1,154 
meters above sea-level, the temperature is 3014 de- 
rees C.; on the summit, 1,700 meters higher —1 | 
egree C. M. Dubois-Reymond, who assisted in 
making observations in the St. Gotthard tunnel, 
came to the conclusion that work may be carried 
on just as — in a dry atmosphere of 50 degrees 
C. as in a moist atmosphere of 40 degrees C.; those 
two figures forming the limits withia which man 
is able to work for any length of time. 
SS OD Linn 
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RECORD OF REGULAR MEETING. 
March 18, 1882. 

President Rudolph Hering in the chair. Twenty- 
two members and three visitors present. 

President Rudolph Hering presented notes on 
the Resistance to Traction on Streets, giving re- 
sults compiled from various authvis who had ex- 
perimented on the subject. Resistance varies 
nearly as the weight, being great for heavy loads 
and almost nothing for light pleasure carriages. 
It increases on paved streets with the velocity and 
as the diameter of the wheels becomes less. The 
width of tire has little influence on hard and 
smooth roads, especially for light loads, while it 
has considerable influence on soft and rough 
roads, particularly when the load is heavy. The 
most economical conditions for traction, there- 
fore, are a hard and smooth surface, large wheels 
and broad tires; the latter for heavy loads drawn 
on rough roads, To draw a load on sand requires 
a@ power equal to } its weight, on ordinary earth 
yp On hard clay 4. on ordinary cobble-stones +4, 
on good cobble pavements go on ordinary Belgian 
blocks ,,, on London blocks ,4, on asphalt ;},, 
and on iron rails 5), of the load. 
~ The economy in horse-power obtained by ysing 
the hardest and smoothest roads is clearly shown. 
If one horse can just draw a load, on a level, over 
iron rails, it will take 124 horses to draw it over 
asphalt, 314 over the best Belgian, 5 over ordinary 
Belgian, 7 over a good cobble-stone, 13 over a bad 
cobble-stone, 20 over an ordinary earth road and 
40 over a sandy road. 

Mr. D. H. Shedaker exhibited a large and very 
complete work on ‘‘The Art of Surveying,” by 
John Wing, published in 1699, and presented re- 


= of Mr. Heber 8S. Thompson, Engineer Girard 
state, upon the extinguishment of the fire at 
Kehley’s Run Collier 


Mr. W. 8. Aenishseeoe exhibited his averaging 
machine, which consists of a stand with two up- 
rights which support a rec ar pan 29 in. long 
and about 10 in. wide. The edges of this pan are 
formed of tubes, which slide through the bearings 
and inclose rods forming counterweights. These 
rods are connected by pulleys with the pan so that, 
when it is moved in one direction, they move in 
the other and so preserve the equilibrium. 

The pan is divided into equal grooves at right 
angles to its length. 

Paper scales, graduated for various uses, accom- 
pany the machine, and the adjustmentis so accu- 
rate that the absence of a scale, which forms part 
of the balanced ve of the pan, throws the ma- 
chine entirely out of balance. A convenient series 
of weights is provided to compose the quantities 
to be averaged. We these in grooves oppo- 
site their appropriate points on the’scale, slide the 
pan until in equilimium and read the average at 
once from the scale, at the poiat of support. 

This machine was designed especially to average 
commercial accounts, and can solve 100 accounts 











pa howe and work both sides of ledger ut- once; 
ut it is also adapted to ascertain average haul of 
earth, speed of pulleys, etc. 

The Secretary presented a description of Defen- 


bach’s rail joint. HowarRD MURPHY, 
‘ Secretary and Treasurer. 
MICHIGAN ASSOCIATION OF SURVEYORS 


AND CIVIL ENGINEERS. 





The third annual meeting of the above associa- 
tion was held at Lansing, Mich.. on the 10th, 11th 
and 12th of January last, and the Proceedings, in a 
printed pamphlet of fifty-six octavo pages, are just 
received. There are 114 members. The officers 
for 1882 are: Prof. Chas. E. Greene. of Michigan 
University, President; nine vice-presidents repre- 
senting each of the State Congressional Districts: 
Prof. R, C. Carpenter, of the State Agricultural 
College at Lansing, is Secretary and Treasurer; 
and there are also an Executive Committee, a 
Special Committee on Manual, and a Special Com- 
mittee on Legislation. 

The Proceedings grows in value with each num- 
ber, and already those published form a most valu- 
able compendium of information for practical land 
surveyors, while there are several papers of value 
to civil engineers. The yas blished in the 

resent Proceedings include A Bill to Establish a 
rd of Commissioners of Surveys (heretofore 
sauce wp in ENGINEERING NEws); Foundations and 
iers of the Wheeling & Lake Erie R. R. Bridge 
across the Maumee River at Toledo, Ohio, by Prof. 
Charles E. Greene ; Water-Works for S Cities, 
by G. W. Pearsons, C. E., of Kansas City ; Con- 
struction of the Michigan Reform School for Girls 
at Adrian, by Burton Kent, Superintendent of Con- 
struction ; Com Deviations on Vessels and the 
Conversion of Compass Courses, by H. C. Pearsons, 
U. 8. Inspector of Steam Vessels; Drainage En- 
gineering, by Prof. R. C. Carpenter; Practical 
estions in Land Surveying ; Subdivision of Sec- 
tions ; Horizontal and Vertical Distances without 
the Use of a Vertical Arc or Stadia Wires, by H. 
C. Pearsons, and a Table of Variations of the Nee- 
dle. The papers are written by men well versed in 
both theory and practice, but are prepared with a 
view of being so easily comprehended as to be of 
daily use to the average surveyor or engineer. 

The secretary, in opening his report, makes the 
cheerful remark that ‘‘the present winter has 
been one of the most favorable for active survey- 
ing and engineering work ever experienced in the 
State;” and of the society he remarks that ‘‘ this 
association is the only bond of union between 
individual surveyors and engineers of our State; it 
affords to them a means of mutual acquaintance, 
of education, and finally constitutes an o i 
body which can be made to exert a great influence 
in securing desired legislation. The aim is to com- 
pactly unite all civil engineers and surveyors, 
whatever special branch they may follow; and to 
secure that end, matters of interest to each particu- 
lar profession will receive attention at the regular 
meeting.” The pamphlet is for sale at twenty-five 
cents, and can be had of the secretary, Prof. Car- 
penter, at Lansing, Mich. 





THE HISTORY AND STATISTICS OF AMERI- 
CAN WATER-WORKS. 





BY J. JAMES R. CROES, M. AM. SOC. C. E. 





Continued from page 100. 
CCLI.—SCRANTON. 

Scranton, Pennsylvania, in lat. 41° 23’ N., 
75° 39° W.,is on both sides of a wide valley 
through which flow the Lackawainna River and 
Roaring and Stefford Meadow brooks, 

Settled in 1788, it was incorporated asa borough 
in 1856 and as a city in 1866. 

Water-works were built for a private coneeey 
in 1857 by Joseph Battin, taking the supply from 
the river by pumping. In 1866, the sulphuric acid 
in the mine waters draining into the brook pol- 
luted the supply to such an extent that the source 
was changed to a reservoir on Roaring Brook, 414 
miles from the city and 400 ft. above the Lacka- 
— River, or 300 ft. above the general level of 
the city. 

In 1871 the works were enlarged and rebuilt 
after the plans and under the superintendence of 
C. E. Judson, C. E. 

Water is taken froma mountain lake of 196 acres 
area, with one square mile of water shed, 19 miles 
from the city. It contains 300,000,000 gallons. The 
water flows from it through the channel of Roar- 
ivg Brook, on which a storage reservoir is formed 
41¢ wiles from the city, by a dam of stone mason- 
ry 320 ft. long and ft. high. 8 ft. wide at 
and 22 ft. at bottom, except for 100 ft., which 
35 ft. wide. The upstream face is vertical and the 
lower face batters 1 in 3. The spillway, 100 ft. long, 
is stepped on the face with cut stone. 

The water-shed above this dam is 18 miles long 
and 21¢ miles wide. The reservoir holds 80,000,000 
gallons. The water is passed through a sand and 
gravel filter into two lines of 16-in. cast-iron pipe, 
which convey it to the distribution. Pressure 





























prise, collecting the water of a num 
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equalized by a reservoir of 1,000,000 gallons capac. 
ity, 200 ft. above the distribution level, and g 
wrought-iron stand-pipe 4 ft. in diameter, with an 
overflow, The ordinary pressure maintained in the 
mains is 50 Ibs. yee inch, which can be jn. 
creased to 125 lbs. by making direct cunnection 
with the high reservoir. 

Distribution was at first by wrought-iron and 
cement pipe. Cast-iron pipe is now used, and has 
been largely substituted for the other in the old 
mains. ‘Yhere are now 2914 miles of pipe in use, 
with 106 fire hydrants, 211 gates and 1,047 taps, 
The oy pays $3,000 per year for public supply. 

Service pipes are of lead and of galvanized iron, 

TLe population in 1-80 was 45,850, and the daily 
consumption 5,C00,000 gallons. 

The and Water Company hasa capital of 
$456,000. The works for supplying both gas and 
water have cost $680,000. No further financia] 
statements are furnished. 

The positions of superintendents and engineer 
have been filled by John Merrificid, Charles Fuller, 
Henry Battin and the present incumbent, CU. E, 
Judson. : 

.  CCLIL.—YREKA. 

Yreka, California, in lat. 42° N., long. 120° W., 
is in the heart of the Rocky Mountains. Settled 
in 1851 it was incorporated as a vi in 1855, 
Water-works were built in 1861 by private enter- 
r of springs 
by a wooden trough 8 in. square, with a fall of 1 
in 200, and leading it to a wooden tank holding 
60,000 gallons, and situated from 22 to 50 ft. above 
the town. The water is conveyed from the cistern 
half a mile through bored pine logs of 6-in. diame- 
ter and distributed through 4-in. cast-iron pipe 


There are 12 fire cisterns and 96 taps. The town 


does not for use of water. . 
The Pe etion in 1880 was 1,500, and the daily 


consumption 60,000 


Hons. 
The works cost $10,000. No further financial 
statistics are given. 
Henry Scheld is the Manager. 
CCLITM.—CHELSFA. 


Chelsea, Massachusetts, in lat. 42° 24’ N., long. 
71° 1' W., ison the Mystic River, opposite to Boston. 
It was settled in 1738, and incorporated as a city 
in 1857. Water-works were built by the city in 
1867, after the plans of T. E. Ames, and under 
superintendence of William A. Williams. Water 
was taken from Mystic Lake, under a contract 
with the city of Charlestown, which at that time. 
controlled the lake. “The works at the lake, now 
owned by the city of Boston, were described in 
ENGINEEsING News of April 2, 1881. The distri- 
bution in Chelseais by 2314 miles of pipe, of from 
16-in. to 3-in. diameter. The first pipe laid were 
of wrought iron and cement. he extensions 
since 1875 have been of cast iron. There are in 
use 186 fire hydrauts, 228 gates, 4,171 taps and 47 
meters. The city pays for use of fire hydrants, 
$28 for each 350 inhabitants. Lead service pipes are 
used. The population in 1880 was 21,783, and the 
daily consumption was about 1,000,000 gallons. 

e works have co-t $354.211. or exclusive of 
interest on the debt of $200,000 at 6 per cent. 

The cost of maintenance in 1880 was $4,938.05, 
and the interest on bonds and on pipe across the 
Charles River was $14,330.42. The receipts were 
$12,210.68. 

The works are managed by a board of three 


_|commissioners, Caleb Lombard is the general 


agent. 
CCLIV.—PETALUMA. .- 
Petaluma, California, in lat. 38° 18' N., long. 122° 


* | 87 W., is on Petaluma Creek, at the head of naviga- 


tion, 10 miles from San Pablo Bay, in a valley 
surrounded by hills. Settled in 1852, it was incor- 
7; Water-works were built in 1872 
‘or ‘a private company oe J. Miller, after the 


plans of Thomas Bros. su is taken from 
mountain Oe miles. A 
7-in. riveted wrought-iron pipe conveys the 
water to a reservoir 150 ft. square, in excavation 
and lined with brick, holding 2,000,000 gallons at 
175 ft. above the town. 

Distribu’ cast-iron and some riveted 


tion is . 
t-iron pie. ‘wenty. ive miles are laid, with 
f 


wrough: 

18 fire 8 gates and 650 taps. The town 

does cae ‘or Fyarante. The population is 

Ce egret gm 
’ 

The w have cost $130,000 and. the receipts 


12' W., 18 on a small 
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and under the superin- 
ir, C. E. 


= ft. in eae ~ 71 
su through the gravel on 
In the bottom of this well 35 3-in. 
perforated pipes were driven 12 ft. 

Sixteen feet above the bottom of the well, a plate- 
iron floor was placed, on which rested two piston 


engines and one ro’ engine, of the Holly 
—s driving a ouna® 
: The well failed to furnish sufficient water some 


of 12 piston pumps and 

ago and the supply is now taken direct from 

river by a 20-in. pipe. The ro engine and 
pumps have been removed and piston pumps 
a gga and a McGowan pumping engine 
The water is pumped directly into the mains, 
with an ordinary pressure of 60 lbs. and fire pres- 
sure of 100 Ibs. per square inch. 
by 24 miles of cast-iron pipe of from 20 to 4-in, 
ter, with 215 fire hydrants, 35 fire cis- 
terns, 75 gates and 1,998 taps. Three meters are 


in use. 

The population in 1880 was 29,720 and the daily 
consumption 500,000 gallons. 

The works have cost $500,000. The expenses in 
1880 were $25,000 and the receipts $30,000. W. H. 
Glore is the Superintendent. 

CCLX.—WESTFIELD. 

Westfield, Massachusetts, iniong. 72° 25’ N., lat. 
42° 6’ N., is on flat land along the Westfield River. 
Settled in 1658, it was incorporated in 1669. 

Water-works were built by the town in 1874, after 
the plans onda the superintendence of L. F. 
Root, C. E. Shedd and Sawyer as consulting 
engineers. The supply is taken from Moose Meadow 
Brook, which has a water-shed of 4 square miles. 

An earth dam with stone masonry heart wall, 
850 ft. long, 30 ft. high, and 8 ft. wide at bottom, 
and 2 ft. at top, creates a storage reservoir of 38 


























CCLVI.—OTTUMWA. 

Ottumwa, Iowa, in lat. 41° 2’ N., long. 92° 23’ 
W., is on the Des Moines River, which at this point 
has a fall of 10 ft, in half a mile, affording a water- 
power which has been utilized by the construction 
of a dam and race, built by Edward Ruger, C. E. 

The town was settled in 1444, incorporated as a 
vil in 1851, asacity in 1857, and reorganized 
in 1868. 

” Water-works were built in 1878 by a private 
company, which made acontract with the city to 


complete the water-power and furnish water for 


domestic and fire ——— The works were de- 
signed by S. L. Wiley, and built under the super- 
intendence of E. C. ke, C. E. 

Water is conducted from the river through a 
canal 4,000 ft. long and 40 ft. wide, to a settling 
basin 220 by 180 ft. From this it passes through a 

of brick 20 by 22 ft., containing several 
screens filled with animalcharcoal. This is stated 
to be capable of filtering 3,000,000 ons per day. 

From the filter the water passes through 400 ft. 
of 20-in. wrought-iron pipe to the pump-well, 
whence it is lifted 204 ft. by two Flanders water- 
power pumps one Knowles steam pump, to a 
reservoir holding 2,500,000 gallons, and 204 ft. 


above the city. acres area and 184,000,000 gallons capacity. A 
Distribution is by 10 miles of cast-iron pipe of | waste channel 20 ft. wide was excavated around 
from 16 to 4-in. eter, with 76 fire hydrants, |one end of thedam. This is paved with stone, 


87 gates and 390 taps. Six meters are used. The 
city pays $82.50 i year for each hydrant. The 
po in 1880 was 9,018, and the daily con- 
sumption 1,000,000 gallons. Financial statistics 
are not given. 

W. F. McCue is the Superintendent. 


CCLVII.—LAFAYETTE,. 


Lafayette, Indiana, in lat. 40° 26’ N., fone, SF 
55° W., is on the Wabash Rjver, on rolling 


It was incorporated in 1825. 
Water-works were built in 1876, by the city, af- 
ter the of Henry Earnshaw, C. E., taking 
the supply from the Wabash River and pons 
it by two Clapp and Jones steam engines, wi 
25-in. steam and 10-in. water cylinders of 34-in. 
stroke, into a reservoir 225 ft. above low water in the 
i 120 ft., built, of earth embankment 
surface. The inner slopes are 
with clay, on which is laid a pavement of 
th cement. The bottom 


and has cut-off walls across its bottom. A 6-in. 
pipe at 54 ft. below water level, and a 20-in. pipe 
at the bottom, extend through the dam. nis 
reservoir is 918.63 ft. above sea level, and 771.38 ft. 
above the town. 

The water flows from this reservoir through the 
rocky channel of the stream to Tekoa reservoir, 
formed by building a masonry dam 193 ft. jong; 
14} ft. thick at bottom, 7 ft. at top, and 29 ft. high. 
Another wall is built across the bottom of the 
ravine 50 ft. above the dam, and the intervening 
space filled with puddle. Two openings enable 
water to be drawn 5 or 15 ft. below the surface. 
This reservoir has 1} acres area, and holds 4,000,000 
gallons, at 292 ft. above the town. 

A 14-in, cast-iron pipe conveys the water 4 miles 
to the town, passing under the Westfield River in 
a trench excavated in the rocky bottom. There 
are 21 miles of cast-iron distribution pipes of from 
14 to 4in. diameter, with 116 fire hydrants, 105 
gates and 787 taps. 

The tion in 1880 was 7,641. 
kept o’ consumption. 

e works have cost $250,000, which is also 

the amount of the bonded debt, bearing 6 and 7 

per cent. interest. HE 

“The receipts have been $56,856. The expenses 
in 1880 were $1,300, and the receipts $9,281 

The works are managed by three Water Commiis- 
missioners. W. S. Bush . been the Superin- 
tendent since 1876. ; 


No record is 





THE GUIDET PAVEMENT. 


(Correspondence of the Brooklyn Eagle.) 


est. WASHINGTON, March 15. 
The in 1880 were $11,179.85 and the re-| To-day, for the first time in her history, Brook- 
— $11,506.33. lyn came before the Supreme Court of the United 
are by three Trustees. asa litigant. It was in the case of Charles 
R. B. Wallace is the t. Guidet he of George 
CCLVIII.—MISSION SAN José. Hard 


Reto : for the sadlaen at M 
coos ‘or ant, @ essrs. 
- ord and William C. DeWitt for the re- 
The case involves the validity of the patent held 
by Guidet—a kind of stone pavement now lying 
on Broadway, New York, and on Fulton street, 


claims that his paterit has been in- 
by the City of in the construc 
a 


i 


tion of a similar pavement on — Atlantic and 
Lafayette avenues, Henry street other thor- 


cost of laying the pavément on Fulton street 
was something over sever dollars a square yard, 
while, after the rejection of the patent by the city, 
the same kind of a pavement was laid at a cost of 
sqnare yard under a 
ee 
or cities that 


the question of 
by tres obaapetition G 


———— 
| be recovered by Guidet under the liberal rules 
| governing patent rights, and in view of the exten- 


Distribution is | an 


| sive use, irrespective of the patent, would amount, 


| it is believed, to several hundred thousand dollars. 


| Should it be decided in Brooklyn's favor, not only 
would these large damages be avoided, but a gain 
|in the economics of street pavements of the 
] = consequenees, for the present and the 
| future, would be established for Brooklyn, and by 
| Brooklyn for her sister cities in the several States. 
| The suit was first brought in January, 1874, and 
after a a. series of meetings and taking of testi- 
;mony in Brooklyn, Rochester, Buffalo and else- 
| where, the case came on for trial before Judge 
| Blatchford, in 1878, and was by him decided in fa- 
vor of the city, on the ground that Guidet’s alleged 
invention was not a novelty at the time of his issue 
of letters patent, but was contained in substance 
and ae in pavements laid down in Rochester 
d Buffalo thirty or forty years ago. 
ARGUMENT FOR APPELLANT. 

Mr. Harding, in his argument, took the ground 
that the patent was not void for want of novelty. 
He claimed that the pavements which the defend- 
ant had shown to have been constructed in Boston 
and New York were essentially different in char- 
acter from those covered by the Guidet patent, and 
that that laid in South street, New York, was sug- 
gested by Guidet himself. 

In ‘regard to the Buffalo and Rochester pave- 
ment, counsel had transported to the Supreme 
Court a great load of specimens of stones taken up 
from the streets of those cities, and claimed that 
these samples demonstrated the difference in char- 
acter from that covered by Guidet. He compared 
specifications of the contracts for laying the pave- 
ment on Lafayette and Myrtle avenues in Brook- 
lyn, with the letters patent of Guidet to show that 
those contracts call forthe laying of the pavement 
thus patented, which he insisted differed from the 
pavement in use prior to the patent in other cities 
named, and to show the similarity between the 
pavement laid in Brooklyn and that covered by the 
patent, he read at length in testimony. 

He insisted that the subject.matter of the speci- 
fications and claim of the letters patent to Guidet 
did involve invention. Continuing he said: 

A good, firm and durable pavement was greatly 
desired and needed, and a prime necessity in the 
great streets of our large cities; and it is a matter 
of public notoriety and of public scandal, how 
pavement after pavement been tried on such 
streets only to be taken up and replaced by a new 
venture, Of all the streets in the country, Broad- 
way, in the city of New York, probably stood in 
greatest need of such a pavement, and here the 
weakness and faults of one pavement after another 
were fully demonstrated, until in 1872-Guidet 
placed upon it his patented pavement, which 
still remains there, and which was found en- 
tirely capable of standing even the tremendous 
test to which it has there been. ex Since 
Guidet’s demonstration of the value of the ‘pave- 
ment, and how enduring it was even under the 
travel of Broadway, it has been followed in Brook- 
lyn and by other cities. If Guidet’s. pavement is 
no advance upon the Nicolson pavement described 
in the specification, why does. not the city of 
Brooklyn lay its pavements in that: way?.. Or 
looking back it seems very simple to obtain the 
a joints of the Nicholson pavement, by xo 
the transverse sides, but no oné prior to 
conceived the idea of making pavements of blocks 
having the general of’a ipedon, 
and having their sides, a — aaa 
versely to the streets, purposely or cut rough 
so as to form such a joint. In all the voluminous 

| proof taken by the respondent, they did not go one 
| step beyond the admissions of the patent as to the 
| prior state of the art. 

I submit to your honors Se ee ae 

- is entitled to the patent for just what he di 


ARGUMENT FOR RESPONDENT... 


Mr. DeWitt followed in an elaborate and care 
fully pre argument, and delivered it with 
strong effect, considering the importance of the 
subject and the interest excited by it in Brooklyn. 
Your t has given considerable space 
to his remarks, which were substantially as follows, 
though dev many spicy answers as 
the orator warmed into his subject: : obes 

The reissue patent on which this suit is. brought 

| is void for want of novelty. The pavement in ex- 
tensive use in the cities of Rochester and Buffalo 
long before the time of the alleged invention of 
Guidet was substantially the same as that at- 
tempted to be described in the reissue t, All 
that can be covered by this patent, u any con 
struction possible to be put upon it, is that it is for 
& pavement made of stones of substantially the 

form of parallelopipeds, having the end 
joints relatively close, and the side joints rela- 





o 
knowledge? How could it be said that that re- 
mained to be discovered which workmen had 
peatedly directed to do with a full under- 
of the object and utili i = 
of testimony w be 
validate the patent under consider- 
ation. The Guidet patent purports to pe get 

n 


as 
w the pavement, are : 

First—Stones bounded b 
with each other. 


ite faces 

—The width of the joints trans- 

versely to the streets are com; vely wide. 
Third—The width of the 
tudinally to the street are comparatively narrow. 
On the part of the ores twenty-two witnesses 
testify that the Roc rand ‘alo pavements 
consisted” of stones which were substantially as 
thick as | on the bottom as on the top, and 
substantially as long on one side as on the other, and 
substantially as e and as thick on one end as 
on the other, thus bringing them as nearly to the 
form of parallelopipeds as the stones in the alleged 
infringing pavement are proved to be or claimed 
to be. On the = oe some Le 
witnesses t joints ongitud- 
inally with the of the wrenatroneyn barme or 
close when com with the transverse joints. 
part lee, on witnesses 
testify that in the hester and Buffalo pave- 
ments the joints formed by the sides of the stones 
oh a eee to the line of the streets 
= substantially open when compared with the 
Mr. De Witt criticised at length the 

testimony ahd submitted 


plaintiff's 
: That in view of the 


pegs the Rochester and the Buffalo pave- 
ments, 


court below was right in holding that 


ucts of the two, and to determine 

of the mechanic leaves off and the 

inventor begins. But, notwii 

culty, the two have a distinct existence, a distinct 
operation, and produce distinct results, and this 


roducts of mere mechanical 


for patents. 

That the sondeste ot inventive genius 

are subjects for patents. : , 
In determining to which class the change 

reference must be had to the effect as well as 


Fie higher in vements which are 
to the products of the mere skill of a person 


uainted with the art or manufacture to which the 
c ; and, as already stated, there is a 
ciass of changes which are 80 0 and so low 
SS eh aeaiaas In con- 
si 


+ 


ment as that described in the t re- 
uired anything more than mechanical skill, three 


ae 
uced. 


to 


six faces, each two |, 


ts running longi-| be used parall 
iped, there was no novelty in it, for that was the | * 


ENGINEERING NEWS. 


ment. 
means proposed to attain these objects. 
body knew that to prevent wheels wearing 
between pavement stones joints in the direc- 
tion of travel of the w were the a 

. This had been familiar know 


far as the patent defines any | streets w: 


the form of the material—that is, 
the form of the stones to be used. There was no 
novelty in the general form of the stone blocks to 

. If restricted to the form of a elo- 


orm of an old well-known mathematical 
and it was also old in its application to 
stones, as is proved by the oa and also ad- 
mitted by the appellant’s patent. te 
The objects to be attained a discovery, 
but being matter of common know , and 
direction and size of the joints ada) to the at- 
tainment of those objects requiring no contrivance 
or discovery, but being also matter of common 
knowledge, and the form of stone blocks adopted 
involving no novelty, it follows that all that re- 
mained to be done to produce the pavement 
tented was to use the appropriate and well- 
nown means of making the longitudinal joints 
com: ively tight to resist the wearing of ruts, 


and the transverse joints com ively open to 

furnish foothold iar demnahtenioais : 
Third—As to manner in which the stones 

were to be laid—that is, their relation to each 


tact, if smooth, they will make a tight join 

when a tight joint is to be made, everybody knew 
that ee — aan “ means of 
making it. very’ w an open joint 
is to be made obama: tee surfaces of stones, or 


ducing the required j 

of. qestucing close nd ° joints was simply 
using well-known causes to produce well-known 
effects, merely doing what was well understood 
and had been practiced upon for centuries. Again, 
com the patented pavement with the pave- 
ment which the patent itself admits was old 


that there was no patentable invention in 


or stone.” 
ment was known om. of blocks in the os 
of parallelopipeds; t it had open transverse 
joints, and that it was so laid as to intentionally 
produce open transverse joints. This of course 
means that the transverse joints were more 
tudinal joints. Therefore, the 
pa to have been old at the time 
of Guidet’s alleged invention was meee ge of the 
same blocks, had the same relative width of joints 
Guidet. Now, what 
old pavement to make 
it precisely the pavement patented by Guidet? 


Fe 


sete 
septee 


ee Te a tae ee been 


index, however, is added which gives a value to 
the publication as a book of referepee. 


NOTES. 


Cost oF RIGHT OF Way IN ENGLAND, 


Last year a well-known English railway had to 
buy several pieces of land along its line, and the 
cost of the transfers a startling example 
of the need for reform in conveyancing metheds in 
England. For the land itself a total sum of over 


$635,000 was , for conve Zc the 

id an additional $74,500. A of 
radford cost $16,600; the legal charges on 
960. A at Tapton cost $10,000; 
the charges were . Elsewhere some land cost 
$6,520, and the expenses were $2,840, while there 
was one case W charges exceeded the pur- 
chase price, being $496 as against $431. 


New Buiwpine Law. 


The new en law now aoe the a York 
Legislature is a great improvement upon those now 
existing. It aims to adapt the pigntonons of the 
statute to the most recent improvements in archi- 
tecture and building, and to remedy the numerous 
mischiefs recentl Gesvvecst through falling or 
ocaheumnid Welidias ot tee on the loopholes in 
ures. For instance, the new law 
hich the existing law did not 


constructed nine, ten and even eleven stories high, 
and the new provisions adapt thickness of walls 
more closely to height. The new statute provides 
for more bracing untopped wallis; it for- 
bids mason work in high freezing weather, it pro- 
vides for lining elevators with iron, and openings at 
i of fire = smoke if 
apart- 
in buildings sor aon, it 
regulates the safe distances between beams and 
flues and provides for a hea of flues ; it 
calls for a more iron columns 
cate soaks toteeee ounded a 
‘or Wi or per- 
sons, and it te away praeh, extaseng _ ne 








